Genetic factors in lung disease: atopy and bronchial asthma.
Atopy defined as high IgE responsiveness has now been subject to genetic studies at the molecular level owing to the development of a great number of DNA markers over the human genome. Either by linkage analysis or by association study strong candidate genes of atopy have been proposed to be located on chromosome 11q13 and 5q31 where high-affinity IgE Fc receptor beta subunit and allergy-associated cytokines, respectively, have been mapped. Meanwhile, we found a novel association between one of alleles of D11S97, an anonymous DNA marker on 11q13, and high total serum IgE in a large number of Japanese general population and atopic family members. However, failure to replicate linkage or association studies by different investigators suggest polygenic nature of atopy. In addition to the genes regulating IgE synthesis, the requirement of local (pulmonary) genetic factors in the development of bronchial asthma have been speculated. Linkage analysis suggested possible existence of gene(s) regulating susceptibility and/or clinical characteristics of bronchial asthma also on chromosome 5q. One of the candidate is beta 2-adrenergic receptor gene polymorphism. Mutated gene transfection studies suggested functional significance of some polymorphisms and clinical evaluations have revealed their contribution to airway responsiveness and severity of asthma.